matches that between the reported ionic radii of Cu + and Ag + . The distortions from ideal tetrahedral geometry are larger than those observed in the isostructural copper complex, with the six tetrahedral angles ranging from 88.86 (6) to 129.30 (7) o . Nevertheless, it is worth noting that the torsions observed about the C-C bond in the two coordinated ligands are on average larger for the silver complex, 75.1 o , than they were for the copper complex, 72.9 o , presumably as a consequence of the longer metal-ligand bonds in the former. The conformation of the ligand in the silver complex is closer to that of the free ligand than was the case in the copper complex. As expected the calculated average Ag-N bond length (2.32 Å) is longer than that of the corresponding copper complex (2.05 Å).
The chelate rings are again seven-membered. N4 core is much more tetrahedron like than in its bpy or phen analog.
Examples of mononuclear complexes containing the AgN4 core are rare and most reported examples are square planar [36, 37] , which is a high energy geometry for d 10 The electrochemical behaviour of [CuL2] N4 core is 1.79 vs NHE [39] . The Cu(II/I) potential in a Cu I N4 chromophore is believed to increase with (1) the -acidity of the ligand(s) (which preferentially stabilizes the oxidation state I of copper) and (2) the extent of tetrahedral distortion occurring in the corresponding Cu II N4 core (which preferentially destabilizes d 9 Cu(II) whose natural tendency is to adopt square planar geometry so that it can maximise crystal field stabilization energy) [40] . Both factors seem to be operating here. There is extensive conjugation in the ligand L to preferentially stabilize Cu(I). Further, the steric effects of the methyl groups in L seem to force the copper(II) center in the electrogenerated species to adopt a distorted tetrahedral geometry.
The Cu(II/I) potential is so high that the corresponding copper(II) species can oxidize water. This is consistent with the observation that when Cu(acetate)2.H2O is used in the synthesis, we obtain the copper(I) complex only.
On the other hand, under identical experimental conditions as those used for the copper(I) complex, the E1/2 of the Ag(II/I) couple in the silver(I) complex is comparatively low, 0.76 V vs NHE (Fig. 6 ). The formal potential of the Ag(II/I) couple in 1-4 mol dm -3 HNO3 is 1.93 V vs NHE [41] . N-donor ligands stabilize Ag(II) much through coordination. As a result, the Ag(II/I) potential decreases. [43, 44] . In keeping with this, the voltammogram obtained in Fig. 6 is indeed characteristic of adsorption. The anodic peak current ipa varies linearly with scan rate (Fig. 6) . Usually, when the magnitude of the free energy is more than 5 kcal mol -1 , it is considered to be chemisorption.
We have examined the photophysical behaviour of the ligand L and its two complexes [CuL2] ClO4 and [AgL2]ClO4. In the electronic spectra in CH2Cl2, all the three compounds display a strong absorption around 270 nm (Fig. 7) . [47] . This report triggered a flurry of activity in the photophysical and photochemical studies on Cu(I) complexes of N-donor ligands [16, 48, 49] . This culminated in the discovery of highly luminescent mixed ligand complexes of the type [Cu(N-N)(P-P)] + where P-P is a bidentate phosphine and N-N a phen-like ligand(vide supra). In our [CuL2] ClO4, the  in ethanol at room temperature is 1 x 10 -3 ( Table 2 ). The emission in our complex is somewhat stronger than that in [Cu(dmp)2]BF4 as  observed for the latter in CH2Cl2 is 2-4 x 10 -4 [47, 50] . It is now well understood from ultrafast spectroscopy [49, 51] Table 3 , we find that the HOMO is metal based while the LUMO has no contribution from the metal.
Our silver(I) complex [AgL2]ClO4 shows weaker emission than its copper(I) analog ( Fig. 8 ; Table 2 ). No MLCT emission has ever been observed for a mononuclear Ag(I) complex [12, 16, 52] . As one moves down the group from Cu(I) to Ag(I), the effective nuclear charge increases leading to a greater net electron-nucleus attraction.
Consequently, the d orbitals of Ag(I) become lower in energy rendering metal oxidation more difficult. As a result, the Ag(I) ion becomes more resistant to oxidation than Cu(I), and unlike in the mononuclear Cu(I) emissive compounds, the HOMO of mononuclear Ag(I) compounds often contains no silver contribution and the luminescent Ag(I) complexes show emission usually due to a ligand-centered ππ* transition [12, 16, 52] .
From the BP86/LanL2DZ calculations, we find that the HOMO of [AgL2] + has a significant component from the metal and the LUMO is totally localized on the ligands (Table 3) . It is known from extensive photophysical studies on Cu I N4 that coordinating solvents or anions quench the emission. This is due to the fact that as the metal becomes Cu(II), d 9 it tries to expand its coordination sphere in the excited state and binds at least one additional coordinating species forming an exciplex which causes a decrease in, or quenching of, the emission. The order of the coordinating ability of some common anions are as follows: BPh4 -< PF6 -< BF4 < ClO4 -< NO3 - [53] . Hence ClO4 -is a more powerful quencher than PF6 -, i.e. emission of the PF6 -salt of [CuL2] + should be stronger than that of the ClO4 -salt. This is indeed found to be true in our Cu(I) complex of L. The  of [CuL2] PF6 is twice than that of [CuL2] ClO4 in ethanol at room temperature ( Fig. 8 ; Table   2 N4 core [54, 55] .
We have recorded the emission spectra of L, [CuL2] ClO4 and [AgL2]ClO4 in an ethanol glass at 77 K. These spectra are highly structured with emission maxima at 428 nm ( Fig. 9 ). We assign these bands to ligand-centered (LC) emission, as LC emission maxima do not change with the metal in the complex, though  can differ [56, 57] . This 
Concluding remarks
Here we have characterized an unusual mono-nuclear tetrahedral Ag 
Computational
All the DFT calculations were carried out by using GAUSSIAN09 package [58] .
Inputs for the L, 
Experimental

Materials and physical measurements
NaClO4.xH2O, AgClO4.xH2O, NH4PF6, AgNO3, TBAP and PMMA powder (average M ~ 120,000) were purchased from Sigma-Aldrich and were used as received.
[Cu(MeCN)4]ClO4 was prepared by a literature method [65] Ag/AgCl electrode was used as the reference. A Pt electrode was used as the working one. All photophysical and other measurements were done with single crystals which are readily obtained from methanol solutions by slow aerial evaporation.
Synthesis of [Cu(DPT)]ClO4
L 1 (0.238 g, 0.1 mmol) was added to dry methanol (10 ml) and stirred under N2 
Synthesis of [CuL2]ClO4
Solid Cu(CH3COO)2.H2O (0.100 g, 0.5 mmol) was added to a methanolic (25 ml) solution of L (0.318 g, 1 mmol). The resulting green reaction mixture was stirred for 2 h.
To it NaClO4 (0.140g), dissolved in methanol (10 ml) was added and then left in air. An orange crystalline compound precipitated and was filtered off, washed with cold methanol (2 ml) and then dried in air. Yield, 0.23 g (55% 
Synthesis of [CuL2]PF6
Solid Cu(CH3COO)2.H2O (0.100 g, 0.5 mmol) was added to a methanolic (25 ml) solution of 0.318 g (1 mmol) of L. The resulting green reaction mixture was stirred for 2 h. To it NH4PF6 (0.190g ) dissolved in methanol (10 ml) was added and then stirred for 1 h, a yellow precipitate was formed. It was filtered off, washed with cold methanol (2 ml) and then dried in air. Yield, 0.25 g (59% 
Synthesis of [AgL2]ClO4
Ag(ClO4).xH2O (0.105 g, 0.5 mmol) dissolved in 5 ml of methanol was added drop wise to a methanolic (30 ml) solution of L (0.318 g, 1 mmol). The resulting pale yellow solution was stirred for 3 h and then left to evaporate slowly in the dark. When the volume reduced to ca 5 ml, the white crystalline compound precipitated and was filtered off, washed with cold methanol (2 ml) and then dried in air. Yield, 0.24 g (57% 
Synthesis of [AgL2]PF6
AgNO3 (0.085 g, 0.5 mmol) dissolved in methanol (5 ml) was added dropwise to a methanolic (30 ml) solution of L (0.318 g, 1 mmol). The resulting pale yellow solution was stirred for 3 h and then NH4PF6 (0.1 g) was added. After stirring the reaction mixture for 1 h, it was left to evaporation air in the dark. When the volume reduced to ca 5 ml, a white crystalline compound precipitated which was filtered off, washed with cold methanol (2 ml) and then dried in air. Yield, 0.27 g (61% : 89 (1:1 electrolyte).
Incorporation of the compounds in PMMA
PMMA (80 mg) was dissolved in 1 ml of chloroform. 3 mmol of each compound studied was dissolved in this colourless solution.. The resulting yellow solution was thinly and evenly spread over a glass slide and dried in air to obtain a transparent film.
The film, picked up by a sharp blade, was cut and shaped to a rectangle (1.2 cm x 5 cm).
The thickness of the films was around 0.005 cm.
Caution! Care should be taken in handling perchlorates as they are potentially explosive. These should not be prepared and stored in large amounts.
X-ray structure determination
Single crystals were mounted on glass fibres and diffraction data collected on a Bruker AXS SMART APEX CCD diffractometer using Mo-Kα radiation (λ = 0.71073 Å). Data collection, indexing and initial cell refinements were all done using SMART [66] software. Data reduction was done with SAINT [67] software and the SADABS programme [68] was used to apply empirical absorption corrections. The structures were solved by direct methods [69] and refined by full matrix least-squares [70] . All nonhydrogen atoms were refined anisotropically and hydrogen atoms were included using a riding model. Scattering factors were taken from International Tables for X-ray Crystallography [71] . Additional details of data collection and structure refinement are given in Table 1 Table S1 . Table 1 Selected crystallographic data for L, [CuL2] ClO4 and [AgL2]ClO4 also Table S1 ). Peaks marked by S are due to the solvent. 
